Population: Excludes patients older than age 64 and those with diabetes, highrisk asthma, heart failure, HIV, and other significant health problems as identified by Outpatient Services Clinical Record (OSCR) and Pharmacy Analytical Services.
Union of Concerned Scientists estimates, for example, that 70% of all US antibiotics are given in this way to beef cattle, swine, and poultry 2 ( Figure 3 ). Antibiotics are mixed with animal feed, typically not for any therapeutic purpose but to promote growth or to compensate for the inevitable infections in animals raised indoors under stressful, crowded conditions. As we would expect, the widespread use of antibiotics selects for resistance. 
Abstract
There is universal agreement that the emergence of antibioticresistant bacteria is a significant health problem, leading to preventable morbidity and mortality. Kaiser Permanente (KP) has made great strides in improving the antibiotic-prescribing behavior of its physicians, thereby limiting the emergence of antibiotic resistance in the clinical setting. This, however, is only a beginning. Greater than 70% of the antibiotics used in the United States are for nontherapeutic purposes in animal feed. The resulting emergence of resistant bacteria that cause human disease is described. I propose a campaign throughout KP to broaden our prevention efforts by phasing out meat, dairy, poultry, and fish products raised using antibiotic feed additives.
A Successful First Step
If we want to preserve antibiotics as a valuable therapeutic tool, we must seriously address the crisis of antibiotic resistance. Toward this end, the Chiefs of Infectious Diseases of The Permanente Medical Group in Northern California have enlisted the support of primary care physicians in a campaign to eliminate the unnecessary use of antibiotics. Our prescribing patterns are scrutinized and we are coached to prescribe antibiotics only when they are clearly needed. This campaign has been extremely successful in altering the prescribing behavior of physicians treating upper respiratory tract infections (Figure 1 ).
The Larger Problem
As remarkable as this achievement is in improving our prescribing behavior, it alone will have limited success in preventing the emergence of antibiotic resistant bacteria 1 ( Figure 2 ). The reason is quite simple: Most antibiotics are used not in people but as feed additives in the meat production industry. The clinical medicine ing their genetic information with one another. 3 Once resistance emerges, it may spread widely. More than half of the antibiotics added to animal feed belong to classes of antibiotics used in human medicine, including penicillins, tetracyclines, macrolides, and streptogramins. The development of resistance to the drug used in animals often confers resistance to the antibiotic used in humans.
Once resistant bacteria emerge in the gastrointestinal tracts of animals, there are a variety of ways for them to enter into the human population and cause illness. First, we ingest the bacteria in undercooked meat products or on foods contaminated by raw meat juices. Multiple studies have now shown that meat and poultry obtained from supermarket shelves routinely carry antibiotic-resistant bacteria. A study done in Washington, DC found that 20% of ground meat obtained in supermarkets was contaminated with Salmonella and that 84% of the isolates were resistant to at least one antibiotic. 4 Similar results have been found in poultry contaminated with Campylobacter jejuni resistant to fluoroquinolones. 5 The rise in fluoroquinolone resistance occurred after their introduction for use in poultry operations. In mid-2005, the US Food and Drug Admintibiotic-resistant organisms frequently contaminate local ground water, rivers, and streams [9] [10] [11] and the air in and around meat production facilities. 12, 13 The health effects of this water and air pollution are as yet unmeasured.
The Human Cost
The most clearly documented human illnesses resulting from the routine use of antibiotics in animal feed are food-borne illnesses. The Centers for Disease Control and Prevention reported more than 300,000 hospitalizations and 5000 deaths yearly due to food-borne illness. One third of these deaths can be traced to consumption of tainted meat.
14 Many of these are caused by resistant organisms. Resistant food-borne pathogens also tend to be more virulent than susceptible ones are. 15 Of larger concern than food-borne illness is the spreading of resistant bacterial infections among humans. Although the health and economic cost of community-acquired resisistration banned such use because it exacerbates fluoroquinolone resistance in Campylobacter. This was the first time that agency had ever withdrawn approval for use of an agricultural antibiotic because of concerns about antibiotic resistance. 6 Another study found that 17% of chickens from supermarkets in four states were contaminated with Enterococcus faecium that was resistant to the streptogramin antibiotic quinupristin-dalfopristin (Synercid). 7 The study's authors attribute this resistance to the use of virginiamycin, a related streptogramin antibiotic, in chicken feed.
Another pathway of entry for resistant bacteria is through direct human contact with the animals. This occurs most often in those who work with animals harboring the bacteria. The well-documented case of a child who acquired a strain of ceftriaxone-resistant Salmonella that was identical to one isolated from the cattle on his family's ranch is a very likely example of such transmission. 8 In addition, these an- clinical medicine tant infections is as yet unmeasured, we do have data on hospital-acquired resistant infections. The National Institute of Allergy and Infectious Diseases reported that there are two million hospital-acquired infections in the United States each year, more than 70% of which are due to resistant bacteria, resulting in 90,000 deaths yearly. 16 The US Department of Health and Human Services reported that the hospital cost for just six common kinds of resistant bacterial infections is at least $1.3 billion per year. 17 It is difficult to determine the true number of resistant bacterial infections attributable to the agricultural use of antibiotics. The critical variable determining the incidence of both hospital-acquired and community-acquired resistant bacterial infections is the rate of asymptomatic carriage of resistant bacteria in the local population. 18, 19 It is the humanto-human transmission between these asymptomatic carriers that causes outbreaks of antibiotic-resistant illness. We know that agricultural antibiotic use increases the human carriage of resistant organisms and that phasing out this use results in a markedly decreased incidence of human carriage. 20 Sevin the price of meat (Figure 4 ). Avoparcin, a vancomycin analogue, was one of the antibiotics phased out and was the presumed source of the vancomycin resistance. 18, 20 Effective January 1, 2006, the European Union banned the use of all remaining classes of antibiotics as growth promoters.
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A large number of medical professional organizations in the United States, including the American Medical Association, the American Public Health Association, the American Academy of Pediatrics, and the American Academy of Family Physicians, have called for phasing out the routine use of certain antibiotics in meat and poultry production. 23 In August 2005, the KP Chiefs of Infectious Diseases for Northern California added their "strong support" to this effort ( Figure 5 ).
Our Challenge
The scientific evidence is mounting and the dangers are clear. We at KP are in a position to provide national leadership in this extremely important area. We have made an excellent first step by changing our prescribing behavior. Now it is time for us to take the next step. Once again, we can follow through on a statement of support with a commitment to strong action. eral experts in infectious diseases and epidemiology have suggested that agricultural antibiotic use may be more important than hospital antibiotic use in generating the asymptomatic carrier state 18 because we all eat and therefore are exposed to a daily small risk of ingesting antibiotic-resistant bacteria. Relatively few people are admitted to the hospital. A large number exposed to a small risk may well result in more cases than would a small number of people exposed to a greater risk.
The Solution
There is a tested, effective approach to the problem of antibiotic resistance: simply phase out the use of antibiotics as routine animal feed additives. Invoking the precautionary principle, our European neighbors have shown that such a phaseout can make a significant difference. For example, Denmark began phasing out additives in the early 1990s. Between 1994 and 2001, antibiotic use in the Danish meat production industry decreased 54%. 21 During the same period, vancomycin-resistant Enterococcus was virtually eliminated from the Danish poultry industry with no change 
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In order to curtail the public health crisis of antibiotic resistance and to help protect the public's health, we, the Chiefs of Infectious Diseases of Kaiser Permanente, Northern California, strongly support efforts that encourage the purchase and consumption of meat, poultry and fish which have been raised without the nontherapeutic use of antibiotics.
clinical medicine
European health professionals and meat producers have shown us what is possible. Following their example, we can start with our own hospitals, cafeterias, and vending machines. I suggest that we begin a national campaign throughout KP to phase out, in our hospitals and clinics, all meat, poultry, dairy, and fish products raised using antibiotic feed additives. We can then educate our staff and members to do the same in their home kitchens. Our example will encourage others to follow suit.
There are more than 8.4 million KP members living in nine states and the District of Columbia. 24 By our sheer size, we can help create a large market for food animals raised without antibiotics. By taking this step, we will simultaneously decrease the emergence of resistant bacteria and their adverse health effects and demonstrate our ability to be national leaders in this important effort. ❖ I suggest that we begin a national campaign throughout KP to phase out, in our hospitals and clinics, all meat, poultry, dairy, and fish products raised using antibiotic feed additives.
